of VEGF-A, we measured the level of VEGF-A mRNA in Taking advantage of junD-deficient cells, we show that immortalized fibroblasts derived from junD Ϫ/Ϫ embryos. accumulation of oxidants such as H 2 O 2 decreases the Three independent wt and junD Ϫ/Ϫ cell lines were isoproportion of PHD in FeII oxidation state, thereby inhiblated and used for further experiments (see Supplemeniting its enzymatic activity. This inhibition impairs the tal Figure S1 ). Steady-state levels of VEGF-A mRNA degradation of HIF-1␣ under normoxia and enhances were increased in junD Ϫ/Ϫ fibroblasts as compared to VEGF-A transcription. This study provides new insights control cells (2.5-fold) ( Figure 2C ). The primary transcript into the mechanism of iron-dependent regulation of PHD of VEGF-A exhibited similar amplification as its mRNA activity and uncovers how JunD displays an antiangioin junD Ϫ/Ϫ cells, confirming that JunD-mediated effect genic effect by promoting HIF-␣ degradation.
is transcriptional. Finally, to verify that the accumulation of VEGF-A mRNA in junD Ϫ/Ϫ cells was not due to the immortalization protocol, we checked the level of Results VEGF-A transcripts in junD Ϫ/Ϫ embryos (10.5 dpc) by semiquantitative RT-PCR ( Figure 2D ). Pools of four emOverexpression of JunD Reduces Ras-Induced bryos were analyzed to avoid individual variations. We Tumor Angiogenesis repeatedly detected an upregulation of VEGF-A expresWe have previously shown that JunD overexpression sion in junD Ϫ/Ϫ embryos. Thus, the enhanced VEGF-A slows Ras-induced tumor growth (Pfarr et al., 1994) . In transcription results from the deletion of junD and is this study, we used 3T3 cells transformed by the Ki-ras independent of the immortalization state of the cells. oncogene (Ras) and three independent clonal lines with The upregulation of VEGF-A transcription in the increased JunD expression (RasϩjunD). After subcutajunD Ϫ/Ϫ cell lines was confirmed by transient transfection neous injection into nude mice, we repeatedly observed assays using the human VEGF-A promoter (P-1176) (Figthat Figure 4D ). To define the PHD2-specific EPR spectrum, junD Ϫ/Ϫ cells using coimmunoprecipitation on endogenous proteins (data not shown).
we overexpressed it by transient transfection in wt and junD Ϫ/Ϫ fibroblasts (wtϩPHD2; junD Ϫ/Ϫ ϩPHD2). We ob-A decrease in the interaction with VHL should affect HIF-1␣ protein stability. We estimated HIF-1␣ half-life served a clear increase of low-spin signals in PHD2-overexpressing cells, confirming that PHD2 exists at a by measuring the time of its degradation upon reoxygenation. The kinetics of HIF-1␣ degradation were much low-spin state. We displayed, in Figure 4D , the g ϭ 1.93 component of these signals. Interestingly, the intensity slower in junD Ϫ/Ϫ cells than in control fibroblasts ( Figure  3D ). By 180 min post-reoxygenation, HIF-1␣ protein levof the signal corresponding to endogenous or overexpressed PHD2 was always higher in junD Ϫ/Ϫ fibroblasts els reached basal levels with the initial differences between the two cell lines. than in wt cells. 
junD Ϫ/Ϫ cells compared to wt cells). We have also deactive PHD enzymes by promoting iron oxidation. Increased proportion of PHD in the FeIII-inactivated state tected an upregulation of NADPH-oxidase 4 (Nox4) (3-fold in mutant cells versus wt). limits PHD activity, HIF-1␣ hydroxylation, and degradation. Subsequently, HIF-1␣ accumulation enhances

